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DETAILED ACTION 

Status of Claims 

1 . In the response of November 1 9 th , 2009, applicant has: amended claims 1 -4, 6, 7 
and 9. Claims 1-11,21 and 22 are currently pending. 

Election/Restrictions 

2. Claims 10, 11 and 22 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b), as being drawn to a nonelected invention, there being no allowable generic 
or linking claim. Applicant timely traversed the restriction (election) requirement in 
the reply filed on April 30 th , 2009. 

Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1-9 and 21 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. Claims 1, 3 and 6 
have each been amended to recite "a total duration of the first doped layer growing 
step and the second doped layer growing step is at least 100 seconds." The 
examiner can find no support in applicant's specification for this range of greater 
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than or equal to 100 seconds for the total duration of the first and second layer 
growing steps. 

4. Claims 2, 4, 5, 7-9 and 21 are rejected for being dependent upon these rejected 
claims. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining , 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishizaki (WO02/089223, as literally translated in US 6939731). 

Ishizaki teaches a process of forming doped thin film by growing a thin film of 
in the presence of a dopant gas, interrupting the supply of the metal precursor, so 
that film growth is stopped, annealing the film by heating it to a higher temperature 
(at least a hundred degrees Celsius higher), then cooling down the substrate to the 
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growth temperature again, starting growth by flowing the precursor gases again and 
repeating the growth and anneal steps (col 18, lines 14-24,50-67). 

Ishizaki teaches a first temperature of about 300-400°C (col 17, lines 16-24) 
and the high temperature annealing takes place between 100°C more than the first 
temperature to less than the melting temperature of the oxide (col 18, lines 63-65). 
Additionally, Ishizaki later teaches annealing zinc oxide films at 800°C (col 21 , lines 
6-7), so it is a temperature below the melting temperature of the oxide. MPEP 
2144.05 states: "In the case where the claimed ranges "overlap or lie inside ranges 
disclosed by the prior art" a prima facie case of obviousness exists" (claim 8). 

Ishizaki further teaches that the duration of the doped layer growing step is 
controlled in order to produce a desired number of monolayers absorbed onto the 
substrate. Increasing the duration improves the efficiency of the fabrication, while 
decreasing the duration allows the annealing step to be decreased (col 19, lines 19- 
38). Thus the duration of the growing step is a result effective variable that is 
modified in order to control the thickness of the layer that is produced by that step. 

Thus it would have been obvious to one of ordinary skill in the art at the time 
of invention to choose the instantly claimed ranges of: a "total duration of the doped 
layer growing step is at least 100 seconds" through process optimization, since it 
has been held that when the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the art. 
See In re Boesch, 205 USPQ 215 (CCPA 1980) (claim 3). 
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6. Regarding claim 1, Ishizaki teaches that the precursor gases can be abruptly cut off 
for the duration of the annealing step (which would avoid film growth during the 
annealing step) (figure 8A), but it also teaches that instead of a sharp transition at 
the start of the annealing step, during the annealing step, the precursor gases can 
be gradually decreased until they reach zero flow (growth interruption) then 
gradually increased (figure 8D) (col 20, lines 13-17). The annealing temperature is 
maintained for between 5-15 seconds (col 19, line 65 through col 20, line 3). Thus, 
after the deposition is cut off (gas flow to zero), at the elevated annealing 
temperature, the gas flow is reinstated during the annealing step. Since the 
precursor gases are present at the elevated temperature, they will react to form a 
film at the elevated second temperature. 

Since, as discussed above, the duration of the deposition step is known as 
result effective, it would have been obvious to one of ordinary skill in the art at the 
time of invention to choose the instantly claimed ranges of: "a total duration of the 
first doped layer growing step and the second doped layer growing step is at least 
100 seconds" through process optimization, since it has been held that when the 
general conditions of a claim are disclosed in the prior art, discovering the optimum 
or workable ranges involves only routine skill in the art. See In re Boesch, 205 
USPQ 215 (CCPA 1980) (claim 1). 

7. Regarding claim 6, Ishizaki further teaches that their film is a zinc oxide thin film (in 
order to avoid confusion, the examiner notes that "a" can be zero, so p-type doped 
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ZnO without any magnesium is taught, col 7, lines 56) that has particularly preferably 
been doped with nitrogen to render it p-type (col 12, lines 16-21) (claim 6). 

8. Regarding claims 2, 4 and 7, as discussed previously, Ishizaki teaches repeating 
the process (col 18, lines 50-55). 

9. Claims 5, 9 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ishizaki in view of Koinuma et al (US 6617539). 

Ishizaki teaches heating the substrates using a "heating source," such as an 
infrared lamp (col 24, lines 47-58), but it does not teach using a laser beam for this 
purpose. 

However, Koinuma et al is also directed towards methods for forming thin 
films in reactors which require heating (abstract). It teaches using a laser beam to 
heat the film deposition substrate is an effective method for heating the substrate in 
a very short period of time and is well suited for films that are to be deposited in 
oxidizing atmospheres (col 1 , line 57 through col 2, line 2). 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention to use a laser beam instead of the light from a lamp in order to heat 
the substrate since it was also known to be suitable for film deposition in oxidizing 
atmospheres and would be able to heat the substrate in a very short period of time 
and the substitution would lead to predictable results (claims 5, 9 and 21). 
Response to Arguments 
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10. Applicant's arguments with respect to claims 1-9 and 21 have been considered but 
are not convincing in view of the new ground(s) of rejection necessitated by 
amendment. 

1 1 .Applicant argues that it is not certain whether the national stage entry of Ishizaki et 
al is a literal translation of its parent PCT application, so the rejection was improper 
and should not be made final. The applicant has cited MPEP 706.02 (II) to evidence 
this. The examiner disagrees. This section is directed to how the English language 
abstracts that are often associated with foreign language patent documents can be 
used in an office action, not to English language US national stage entry applications 
of the PCT application. According to MPEP 1893.01 (d): "Applicants entering the 
national stage in the U.S. are required to file an English translation of the 
international application if the international application was filed in another language 
and was not published under PCT Article 21(2) in English." Thus, the national stage 
application is actually required to be a literal translation of the PCT application, so in 
providing and citing US 6939731 , the examiner had provided and was properly citing 
a literal translation of the specification of the previously published WO02/089223. 

12. Regarding applicant's argument that Ishizaki does not teach what the total duration 
of the doped layer growing step is, as cited in the application above, it teaches 
controlling the duration of the doped layer growing steps in order to produce the 
desired thickness for that layer, so it is obvious to optimize the duration of the 
growing step to be within applicant's claimed range. 



Application/Control Number: 10/588,283 Page 8 

Art Unit: 1792 

13. Regarding applicant's argument that Tsukazaki is not prior art, applicant is correct. 
However, according to MPEP 2124: "[i]n certain circumstances, references cited to 
show a universal fact need not be available as prior art before applicant's filing date. 
In re Wilson, 311 F.2d 266, 135 USPQ 442 (CCPA 1962). Such facts include the 
characteristics and properties of a material or a scientific truism." Tsukazaki was 
only evidenced the demonstrate that the properties of the material that is produced 
by the process of Ishizaki would read upon applicant's claims, so it does not need to 
be prior art. 

Conclusion 

14. No current claims are allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL G. HORNING whose telephone number is (571) 
270-5357. The examiner can normally be reached on M-F 9-5pm with alternating 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael B. Cleveland can be reached on (571)272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. G. H./ 

Examiner, Art Unit 1792 
/Michael Cleveland/ 

Supervisory Patent Examiner, Art Unit 1792 



